Soil Organic Carbon in Livestock and Cropping Systems in the Southeastern USA
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Environmental
characteristics at
Watkinsville GA
in the Southern Piedmont region
of the southeastern USA

150 | Precipitation

16.5 C annual temperature
125 cm annual precipitation 100
156 cm annual pan evaporation
225 frost-free growing days

Potential
50 Evapotranspiration'

Dominant soils: clayey, kaolinitic, Athens GA, USA
thermic Typic Kanhapludults  FMAMJJASOND

Month
Relatively long, warm-moist climate allows diverse cropping and
forage management systems with poultry manure available

Cropping
Typically cotton, peanut, corn, soybean, wheat, and a diversity of
other crops with either cover or double cropping potential

Forage

Warm-season perennials (bermudagrass, bahiagrass) either grazed
or hayed along with cool-season perennial (tall fescue) and a
diversity of annuals (ryegrass, rye, various clovers)

1. Cattle grazing versus haying of forage
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2. Fertilization of forage
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of nitrogen fertilizer
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3. Endophyte infection of tall fescue

Endophyte infection of tall fescue has been shown to enhance
soil organic C accumulation. B )
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various alkaloids and other
compounds produced through
the association
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4. Spatial distribution of soil C in pastures
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5. Tillage type and frequency

Disturbance of soil with
inversion tillage causes )
loss of soil organic C, PSS
especially near the soil (Stratification o
surface. Non-inversion o
tillage types can be used
without reducing soil
organic C greatly.

Frequency of Tillage
If the frequency of tlllage Alternated with No-Tillage Planting
could be limited,
maintenance of higher
soil organic C could be
achieved even in
soils of the southeastern
USA where decomposition ~ Soil 2
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6. Silage cropping intensity

Management of soil with Soil Organic Carbon (mg-g°)
continuous no tillage, but AR N B
without return of crop 2
residues to the soil surface
could lead to compaction
and little accumulation of
soil organic C.

Alternative cropping systems
with less intensive silage
harvest and more crop
residues returned to the soil
can lead to accumulation

of soil organic C near the
soil surface.
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7. Climatic limits to sequestration of soil
organic C with no tillage
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8. New investigations

Soil organic C sequestration is a
practical means to mitigate rising
atmospheric CO, concentration,

as well as improve agricultural
productivity and food security.

Satellite imagery, field sampling, and |
crop/soil modeling will be used to
assess C stock changes attributable

to community-based agriculture and
natural resource management decisions.

Soil organic C dynamics under integrated crop/livestock systems
with and without tillage are being investigated. The effects of
animal traffic or not during cool-wet and hot-dry seasons and of
cropping following long-term pasture are key issues.




